This study aimed to determine the frequency, pattern and management of acute abdomen in patients with dengue fever. METHODS: This descriptive case series is a prospective analysis of acute abdomen in dengue fever that was performed at three secondary care hospitals in Karachi, Pakistan from June 1, 2005 to December 31, 2008. The inclusion criterion was all patients with confirmed diagnosis of dengue fever. Patients with incomplete laboratory, ultrasound or histopathology data were excluded. RESULTS: Among 357 patients with dengue fever, 43 (12.04%) had acute abdomen. There were 15 men and 28 women, with a median age of 29 years. These included 26 cases of acute cholecystitis, 7 cases of acute appendicitis, 7 cases of nonspecific peritonitis, and 3 cases of acute pancreatitis. Dengue hemorrhagic fever/shock syndrome was found in acute pancreatitis, and two of these patients died. Emergency surgery was required in eight patients (5 appendectomy and 3 open cholecystectomy). Substantial transfusion of blood and its components was required in eight patients who underwent emergency surgery. CONCLUSION: Early diagnosis and prompt conservative management of dengue acute abdomen is necessary to avoid mortality and emergency surgery-related morbidity. However, if needed, surgery can be performed with acceptable morbidity. [Asian J Surg 2010;33(3):107-13] 
Introduction
Dengue virus infection has emerged as the most common flavivirus infection worldwide. 1 There are an estimated 50-100 million infections and 200,000-500,000 cases of dengue haemorrhagic fever (DHF) per year throughout the world; and the mortality rate of DHF/dengue shock syndrome (DSS) is around 5%. [1] [2] [3] The disease is endemic in tropical and subtropical regions. 4 Over the past few years, relatively clean rain and stagnant water in scupper drains, pots, buckets, tyres, cans and stagnant water in potted plants and the trays underneath them. 1 Post-monsoon, the hot and humid climate favours virus breeding. 6, 8 This could be one reason epidemics of dengue tend to coincide with the rainy season. 2, 5 The spectrum of the disease includes DF, DHF and DSS. 4 Acute abdomen has also been reported in patients with DHF. 9 This results in challenges and difficulties with diagnosis and management. With regular dengue epidemics in Karachi, there has been an increase in the number of dengue cases that involve acute abdomen. Treatment of DF with acute abdomen remains largely supportive. This study was conducted to determine the frequency and pattern of acute abdomen in DF patients. In addition, management guidelines were established and their effectiveness for treatment of acute abdomen in DF was noted.
Patients and methods
This descriptive case series study was a prospective analysis of patients who presented with acute abdomen and DF. It was conducted at my practice hospitals in Karachi, namely Shamsi Hospital, Atiq Medical Center and Fatima Hospital, between June 1, 2005 and December 31, 2008. Approval from the ethical committees of the above institutions was obtained. There were 357 DF patients in the series. From 413 patients initially enrolled in the study, 56 were excluded. The inclusion criterion was all patients with serologically confirmed diagnosis of DF. The exclusion criteria were: patients with incomplete laboratory, ultrasound or histopathology data, and those who were lost to follow-up. The 43 patients with acute abdomen were included for final analyses.
Informed consent was obtained from the patients after describing the nature of the study. A thorough analysis of patients' data were performed. The variables noted and analysed include hospital stay, demographic data, presenting complaint, associated complaints, comorbidity, bleeding manifestations, abdominal tenderness, acute abdomen, dengue serology, haemoglobin level, haematocrit, white blood cell count, platelet count, prothrombin time, activated partial thromboplastin time, liver function tests, serum amylase, abdominal ultrasound, chest X-ray, computed tomography (CT), management, antibiotics, transfusion of blood and its components, operative details, complications (peroperative or postoperative), histopathology report, postoperative course and followup for 6 months.
The serological diagnosis of DF was made on days 4-6, based on a positive immunochromatographic test (ICT) using dengue IgG/IgM rapid test (SD BIOLINE, Yonginsi, Kyonggi-do, South Korea). ICT using dengue IgG/IgM rapid test has a sensitivity of 91.2% and specificity of 90%, for both primary and secondary infection. 10 All patients with World Health Organization (WHO) criteria 11 of DHF, with or without acute abdomen, were admitted, while patients with uncomplicated DF were managed as outpatients. DHF was defined using objective evidence of plasma leakage, on the basis of haematocrit values > 45%; the criterion of a 20% increase in haematocrit for defining blood concentration was not used because there were no previous data for these patients. Acute abdomen was provisionally diagnosed on the basis of history and abdominal examination. It was defined as sudden onset of progressive abdominal pain that was the dominant feature of the patient's illness, and associated with definite peritoneal signs (e.g. tenderness and/or muscle guarding). Rebound tenderness was not attempted because it only hurts the patient and adds nothing to the diagnosis. The sites of pain and maximum tenderness help to define the aetiology of acute abdomen. The diagnosis was finally confirmed by abdominal ultrasound (e.g. oedematous and thickened gallbladder wall, appendicular wall or pancreas) and serum amylase levels in acute pancreatitis. The term "nonspecific diffuse peritonitis" was used when no definite aetiological origin of acute abdomen could be established. The included patients with DHF and acute abdomen were divided into two groups: those who underwent emergency surgery (group A), and those who either underwent interval operation or no operation (group B). Admitted patients were placed on conservative treatment with nil by mouth and intravenous fluids. A policy of no aspirin and no nonsteroidal anti-inflammatory drugs was implemented. Proton pump inhibitor (Omeprazole) was given as prophylaxis and treatment of gastrointestinal bleeding. A decision for emergency surgery (cholecystectomy or appendectomy) was made on failure of conservative treatment after 48 hours. A policy of no antibiotics was also made, as they can increase the severity of thrombocytopenia and leukopenia; the policy was strictly followed because the cases were registered during known dengue epidemics. Only the patients who required emergency surgery were placed on prophylactic antibiotics, Cefuroxime 1.5 g intravenously at 12-hour intervals (2 doses only). Transfusions of packed red blood cells, fresh frozen plasma and platelets were required because of DHF-associated bleeding alone and/or additional emergency-operationassociated bleeding. Patients were discharged once they became asymptomatic.
Data were analyzed using SPSS version 16.0 (SPSS Inc., Chicago, IL, USA). Student's t test was applied to laboratory data to establish the statistical significance; a twotailed p value < 0.05 was considered statistically significant. For comparison of differences between the two management groups A and B, the Pearson χ 2 test was used.
Results
Of The clinical manifestations of these 43 patients upon admission are summarised in Table 1 . Eleven (25.58%) patients with acute abdomen had associated comorbidity: three (6.98%) with hypertension and three with diabetes mellitus; five (11.63%) patients were pregnant. Comparative analysis of laboratory findings in DF patients with and without acute abdomen is summarised in Table 2 . Leukocytosis was not found in any of these patients. The patients with 10-fold elevations in serum transaminase levels tested negative for hepatitis A, B and C viruses. All patients were tested negative for malarial parasites and typhoid.
Imaging procedures performed in all 43 patients were abdominal ultrasonography and chest X-ray (erect posture). CT scanning was performed only in three patients with acute pancreatitis to assess the severity and extent of damage. The increased cost of CT scanning precluded us from using it routinely in all patients. The sonologists in the study hospitals were experienced and reliable. Diagnosis of acute cholecystitis (19 acalculous and 7 calculous cholecystitis) was made in 26 patients, acute appendicitis in seven, non-specific diffuse peritonitis in seven, and acute pancreatitis in three. In all 43 patients, presentation of acute abdomen was at 4-6 days: 31 patients on day 4, 9 patients on day 5 and 3 patients on day 6. All patients initially presented with high-grade fever, and DF was provisionally diagnosed on the basis of clinical findings and thrombocytopenia.
Eleven patients failed to improve with conservative treatment and developed diffuse peritonitis and DSS; these included five with acute appendicitis, three with acute acalculous cholecystitis and three with acute pancreatitis. Emergency surgery was performed on eight patients: five with appendectomy for perforated appendicitis and three with cholecystectomy for perforated/gangrenous cholecystitis. However, no perforation of the appendix or gallbladder was found peroperatively, although gangrenous patches were found on the gallbladder that could have become perforated. All three patients with acute pancreatitis developed adult respiratory distress syndrome (ARDS) and were placed on ventilatory support; two of these expired. Elective surgery was planned for the remaining 23 patients with acute cholecystitis (16 acalculous and 7 calculous) and two patients with acute appendicitis. At follow-up, patients with acalculous cholecystitis (n = 16) did not show any recurrence of abdominal features, which made scheduled surgical intervention no longer necessary. The remaining nine patients (7 calculous cholecystitis and 2 appendicitis) underwent an uneventful interval operation 6 weeks later. The decision to operate on these patients was made because of the risk of developing non-dengue recurring inflammation, according to surgical principles.
Seventeen patients experienced massive bleeding that necessitated substantial transfusions; these included eight patients who underwent emergency surgery, three with acute pancreatitis, two with acute acalculous cholecystitis, two with acute calculous cholecystitis and two with non-specific diffuse peritonitis. Only two of these had a previous history of hypertension. Transfused volumes of blood components in the 8 patients who underwent emergency operations and the 9 who did not include packed red blood cells (33 vs. 45 U), fresh frozen plasma (104 vs. 134 U) and platelets (58 vs. 61 MU). In addition, these patients had prolonged hospital stays (median = 12 days, range: 7-23 days) compared with other patients with acute abdomen (median = 3 days, range: 2-7 days). Table 3 shows a comparative analysis of patients who underwent emergency (group A) and interval (group B) operations. Group A patients required more transfusions and longer hospitalization, as well as having a higher complication rate as compared with group B patients.
Discussion
The demography of DF in this series was similar to that found in other studies from Karachi, as well as from other countries. 4 84.14 *Group 1 includes 43 patients with acute abdomen, while group 2 includes 314 patients without acute abdomen. SEM = standard error of the mean; CI = confidence interval; Hb = haemoglobin; Ht = haematocrit; WBCs = white blood cells; PT = prothrombin time; APTT = activated partial thromboplastin time; AST = aspartate aminotransferase; ALT = alanine aminotransferase; ALP = alkaline phosphatase.
females (1:0.87), but acute abdomen occurred more in females (1:1.87), similar to that found by Khor et al. 9 All patients in the present study were adults, but during the same period, another study at a paediatric hospital described paediatric DF cases. 15 The frequency of acute abdomen in the present series was 12.04%: acute cholecystitis, 7.28% (acalculous 5.32%, and calculous 1.96%); acute appendicitis, 1.96%; nonspecific generalized peritonitis, 1.96%; and acute pancreatitis, 0.84%. Wu et al 16 Dengue infection can be asymptomatic or present as DF or DHF/DSS. 2, 8, 11 In the present series, there were 39 patients with DHF and 4 with DSS; all 43 of these patients presented with acute abdomen. Reported atypical manifestations include fulminant hepatitis, encephalopathy, cardiomyopathy, glomerulonephritis, acute pancreatitis and acalculous cholecystitis. 2, 11, 16, [18] [19] [20] [21] In the present series, the atypical presentations included acute cholecystitis, acute appendicitis, nonspecific diffuse peritonitis, and acute pancreatitis. However, an element of misdiagnosis was associated with nonspecific diffuse peritonitis; investigations such as oesophago-gastro-duodenoscopy, colonoscopy, CT, and laparoscopy can help to define its aetiology. These nonspecific cases can be due to acute peptic ulcer, colitis, mesenteric adenitis, or peritonism that results from dengue-associated ascites. The exact pathogenesis in the development of acute abdomen from infection with dengue virus is unknown. It might be due to virus invasion of the gallbladder wall, appendicular wall or pancreas, which causes oedematous change. 22 All the patients with acute abdomen in the present study had DHF/DSS, therefore, the resultant plasma leakage and serous effusion with high protein content (mostly albumin) was probably responsible for oedematous and inflammatory changes in the gallbladder, appendix and pancreas. Cholestasis, spasms of the ampulla of Vater, infection, endotoxemia, microangiopathy and ischaemia reperfusion injury have been suggested by Wu et al 16 as possible pathogenic mechanisms for acute acalculous cholecystitis. The present study failed to identify any specific aetiological agent or finding on histopathology of the surgical specimens from the gallbladder and appendix, apart from gangrenous patches and lymphocytic infiltrations; appendicitis was non-purulent and bile cultures were negative. Khor et al 9 have also reported lymphocytic infiltration on histopathology of the excised appendix. In this study the SD BIOLINE ICT test was used as the main diagnostic tool because of its low cost, availability, ease of use and rapid results. The enzyme-linked immunosorbent assay was reserved for ICT-negative, strongly suspicious In the present study, ICT-negative cases were also negative by enzyme-linked immunosorbent assay, thus favouring the policy of ICT. The results of ICT rapid tests obtained in this study could be attributed to the increasing experience of the laboratory technicians and pathologists involved.
Commonly associated laboratory findings with DF include thrombocytopenia, leukopenia, haemoconcentration and increased aminotransferases levels, as noted in this study (Table 2) . 4, 5, [12] [13] [14] 16, 19, 24 Abdominal ultrasound is a valuable tool for detecting evidence of plasma leakage and diagnosis of acute abdomen in DHF. 17, 19, 25, 26 The reported sonographic features include thickened gallbladder wall, ascites, splenomegaly and pleural effusion. 16, 25 The findings in the present study were oedematous gallbladder wall (n = 26) with or without calculi, oedematous appendix (n = 7), oedematous pancreas (n = 3), ascites (n = 19) and pleural effusion (n = 23). CT scanning helps in difficult cases such as acute pancreatitis. 21 Acute abdomen in DHF can be treated successfully by conservative measures. 9, 20, 26 16 have found that thickening of the gallbladder wall returned to normal, and cholecystectomy was unnecessary; however, they do recommend cholecystectomy in cases that are complicated by diffuse peritonitis. The same conservative principles were successfully used in the present study to manage acute abdomen, because the resultant bleeding tendency would have been difficult to manage during and after surgery. None of our patients received antibiotics, and only those that required an emergency operation were placed on prophylactic antibiotics. Progression to generalised peritonitis, which eventually required surgery, could not be attributed to avoidance of antibiotics because histopathology and bile cultures did not reveal any bacterial involvement. There were no predictive parameters or factors identified in the present series, which would indicate failure of conservative management in patients with acute abdomen and who were initially managed conservatively. However, all patients who underwent an emergency operation (5 appendectomy and 3 cholecystectomy) required substantial perioperative transfusion. Intraperitoneal drains in four patients did not show any significant collection, and postoperative ultrasound also showed little or no collection. Wound haematoma was the major complication in five of these patients; one of whom subsequently developed wound infection. All of them were managed by local wound care, and two required secondary wound closure. Peroperative bleeding and wound haematoma can be prevented or minimised by keeping platelet count, prothrombin time and activated partial thromboplastin time as near normal as possible. My experience in using diathermy for skin incision and dissection also helped minimise peroperative blood loss. 27 A pressure dressing can help to reduce wound haematoma. Five pregnant woman in the present series recovered completely without any consequences to the foetus or mother. DF in pregnancy can be associated with premature delivery, haemorrhagic complications during caesarean section, abruptio placentae, in utero foetal death, acute foetal distress during labour and mother-to-child virus transmission. 28 In the present study, mortality in patients with acute abdomen was 4.65%, whereas there was no mortality in those without acute abdomen. Early recognition, careful monitoring and appropriate fluid therapy have decreased mortality from 40-50% to 1%. 2 Severe refractory shock, disseminated intravascular coagulation, ARDS, liver failure and neurological manifestations, singly or in combination, are the most frequent causes of death, as in the present series. 2, 25 In conclusion, patients require a high suspicion for diagnosis of DF-associated acute abdomen, and can usually be managed successfully by conservative management in the intensive care unit. Failure of improvement is an indication of disease progression, and timely surgical intervention can prevent further complications. Postoperative wound complications can be managed by local wound care.
